Background. The continuing rise in the burden of noncommunicable diseases (NCDs) is a key global health agendum due to the fact that NCDs cause more deaths than all other causes combined together. Although measuring the burden of NCD is very important to improve the existing health care systems and to monitor the progress of the program, a comprehensive estimate is lacking in Ethiopia. Hence, we aimed to systematically analyze the existing evidence to bring a solution. Methods. The research used data from the Global Burden of Disease Study (GBD 2016) and Global Health Estimates 2016 that originally collected the information through vital registration, verbal autopsy, surveys, reports, and modeling. Results. In 2016, NCD caused an estimated 274998.8 (95% CI: 211290.2-362882.1) deaths among all ages and both genders with a crude death rate of 268.5/100000 and age-standardized death rate (ASDR) of 554.7/100000 population. It contributed to 39.3% of the total death, 53% of ASDR, and 34% of DALYs. The number of deaths and DALYs from NCD has increased by 38% and 31.5%, respectively, whereas CDR and ASDR from NCD have declined by 10.3% and 12.5%, respectively. Cardiovascular diseases, malignant neoplasms, digestive diseases, respiratory diseases, diabetes mellitus, and neurological conditions were the leading level 2 causes of ASDR due to NCD, while ischemic heart disease, stroke, other circulatory diseases, cirrhosis of the liver, and COPD were the top 5 causes of ASDR from NCD at level 3 causes. Conclusion and Recommendation. The burden of NCD was remarkably increased between 2000 and 2016. It carries the highest burden of ASDR. Cardiovascular diseases and malignant neoplasms were the two most common causes of mortality and DALYs. Therefore, the existing disease prevention strategies should be strengthened by incorporating strategies addressing noncommunicable diseases.
Introduction
Noncommunicable diseases (NCDs) are diseases or conditions which are usually of chronic nature, with slow onset, lengthy progression for which there are no known causative agents, and generally are nontransmittable from one person to another [1, 2] .
The continuing rise in the burden of NCDs is a key global health agendum due to the fact that NCDs cause more deaths than all other causes combined together [3] . According to recent estimates of WHO, globally more than 41 million (71%) deaths were from NCDs, and nearly 78% of all NCD deaths and 85% premature NCD deaths occur in low-and middle-income countries which are higher than those in developed countries [4] .
The highest burden of NCDs can be attributed to chronic diseases which once known to be the ailments of affluence such as cardiovascular diseases, cancers, chronic respiratory illnesses, and diabetes which, respectively, account for 44%, 9%, 9%, and 4% of all NCD-related deaths [4] . The harmful use of alcohol, tobacco use, dietary behaviors, and physical inactivity are among behavioral risk factors for NCDs, and raised blood pressure, raised blood glucose, and obesity are among established metabolic risk factors for NCDs [5] .
It is projected that the burden of NCDs will continue to rise in low-income countries such that by the coming 2030, NCDs will cause eight times more mortality in low-and middle-income countries (LMICs) compared to the developed ones [6] which will make things worst considering the fact that developing countries are still struggling with infectious diseases, civil war, poverty, road traffic accidents, and workplace injuries which will make them crippled by triple burden of disease [7] . Furthermore, NCDs affect productive age groups, and adults in low-and lower-middle-income countries had double risk of dying from an NCD compared with adults in high-income countries creating a vicious cycle of poverty and ill-health in LMICs [7, 8] .
Even though there is a lack of reliable and accurate data on the prevalence of NCDs in sub-Saharan Africa, NCDs are expected to exceed infectious diseases as major causes of morbidity and mortality by the year 2035 [9] . Ethiopia is one of the fastest growing economies undergoing a rapid economic transformation in the region [10] . The burden of NCDs in Ethiopia is similar to that of other developing nations, which is estimated to account for 39% of all deaths with the leading causes being cardiovascular diseases and cancer [4, 10] .
Though the Ethiopian Ministry of Health has adopted the global declaration to strengthen global and national responses to prevent and control NCDs [11] and considered them in the health sector transformation Plan (HSTP) of the country as one of the prioritized disease control areas [12] , the country's capability to achieve those targets is questionable considering that only half of the health service facilities are ready to provide general NCD services and minimum government expenditure on the area whereby 68% of NCDI services are financed by out-of-pocket (OOP) expenditures from households [10] .
Despite major progresses have been made to reduce the burden of infectious diseases and mortality from maternal and child health, the burden of noncommunicable diseases estimated to be higher. However, the actual causes of such higher mortality and DALYs from NCD were not well understood. Therefore, this study was aimed at measuring the burden of NCD disease and identifying causes of mortality in Ethiopia between 2000 and 2016 by using evidence from the Global Burden of Disease Study 2016 (https://vizhub.healthdata.org/gbd-compare/) and Global Health Estimates 2016 (http://www.who.int/healthinfo/ global_health_estimates/en/), which will contribute to the improvement of the health status of the population.
Methods and Material
2.1. Study Area and Source of Data. The burden of disease and cause of mortality are periodically estimated by the World Health Organization and IME since 1990. This research is based on a systematic analysis of the global burden estimates for Ethiopia, which is the second populous country next to Nigeria with a population estimated at 102 million in 2017 of which 83.86 percent live in rural areas [13] . The main sources of data for this research are the WHO Global Health Estimates data base (http://www.who .int/healthinfo/global_health_estimates/en/) in which estimates are available for years 2000, 2005, 2010, 2015 , and 2016 for member states and for selected regional groupings of countries, areas, and territories and Institute for Health Metrics and Evaluation (IHME) (Global Burden of Disease Study 2016) data base (http://vizhub.healthdata.org/gbdcompare/). The organization collects, organizes, and estimates disease burden in collaboration with other United Nations agencies such as UNICEF, UNAIDS, and UNFPA and academic and research institutions. The estimation is particularly based on vital registries, surveys, researches, and model estimations.
Operational Definition.
Disability is used broadly in disease burden analyses to refer to departures from good or ideal health in any of the important domains of health.
Disability-adjusted life year (DALY) is a summary measure which combines time lost through premature death and time lived in states of less than optimal health, loosely referred to as "disability."
2.3. Statistical Analysis and Interpretation. This study analyzed on the burden of noncommunicable diseases in Ethiopia from the general measurement of disease burden including group I (communicable diseases, maternal and child problems, and nutritional problems), group II (NCD), and group III (injuries). The GBD study and GHE approaches to estimate all-cause mortality and causespecific mortality rates by age, sex, and year have been described elsewhere [14, 15] . Causes of death by age, sex, and year for all causes were measured mainly using cause of death ensemble modeling (CODEm) that models different statistics and estimate outcomes on the basis of the performance of fitted models [16] . DALY was measured by summing years of life lost (YLL) due to premature mortality and years lived with disability (YLD), a measure of nonfatal health loss, in a single metric. YLL were estimated using standard GBD methods whereby each death is multiplied by the normative standard life expectancy at each age. YLD were estimated using sequelae prevalence and disability weights derived from population-based surveys. For most sequelae, the GBD 2016 study used a Bayesian meta-regression method, DisMod-MR 2.1, designed to address key limitations in descriptive epidemiological data, including missing data, inconsistency, and large methodological variation between data sources [14, 15] .
Results
Noncommunicable diseases caused an estimated 274998.8 (95% CI: 211290.2-362882.1) deaths among all ages and both gender groups in 2016. Death from NCD also has contributed to 39.3% of the total death 700108.8 from all causes estimated to have occurred in the year 2016. Even though the total death from all causes was estimated to have declined by 28.7% between 2000 and 2016, the number of deaths from NCD has increased by 38% in the same period. By the same year, the crude death rate related to NCD was estimated to be 268.5/100000 and age-standardized death rate was 554.7/100000 population.
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Among the level 2 causes of NCD, cardiovascular diseases contributed to the highest number of deaths 109499.7 (95% CI: 80701.5-150979.3) followed by malignant neoplasms that caused 50913.5 (95% CI: 36092.1-73018.8) deaths in the year 2016. Also, diabetes mellitus, mental and substance use disorder, neurological conditions, respiratory diseases, and digestive diseases caused 13027.9, 1926.9, 12700.2, 15459.8, and 36868.2 deaths, respectively. The crude death rate resulted from the two most common causes of NCD: cardiovascular diseases and malignant neoplasms were 106.9/100000 and 49.7/100000 population, respectively (Table 1) .
Of the level 3 causes, ischemic heart disease, stroke, other circulatory diseases, cirrhosis of the liver, diabetes mellitus, other malignant neoplasms, and COPD caused the highest number of deaths with 47711.6, 32859.5, 16767.0, 16579.5, 13027.9, 10916.3, and 10347 deaths, respectively. The number of deaths due to Alzheimer disease and dementias, ovary cancer, lymphomas and myeloma, ischemic heart disease, other circulatory diseases, other malignant neoplasms, cardiomyopathy and myocarditis, and hypertensive heart disease has increased by more than 50% between 2000 and 2016. Particularly, the number of deaths from Parkinson disease, Alzheimer disease and dementias, drug use disorders, and ovary cancer increased by more than 100% (Table 1) . 5 International Journal of Chronic Diseases NCD was the highest contributor of age-standardized death rate in the year 2016. It contributed to 53% of ASDR. Among the level 2 causes, cardiovascular diseases and malignant neoplasms caused the highest ASDR with a rate of 252.9/100000 and 93.5/100000 population, respectively, in the year 2016, while digestive diseases, respiratory diseases, diabetes mellitus, and neurological conditions caused a death rate of 69.5/100000, 34.0/100000, 29.1/100000, and 30.3/100000 population, respectively. Although most of ASDR from level 2 causes has declined, the number of deaths from other neoplasms, neurological conditions, and skin diseases was increased between 2000 and 2016 ( Table 2) .
The major cause of ASDR at level 3 category was ischemic heart disease with a death rate of 112.4/100000 population in 2016, with decreasing orders: stroke (74.9/100000), other circulatory diseases (38.7/100000), cirrhosis of the liver (30.9/100000), and COPD (24.6/100000) ranked as the top 5 causes of ASDR from NCD. Mortality from these common causes of ASDR slightly declined in the last few decades; however, mortality from other causes of NCD such as ovary cancer, drug use disorders, other endocrine and immune disorders, Alzheimer disease and other dementias, Parkinson disease, and most other forms of cancer increased by more than 10% between 2000 and 2016 ( Table 2) .
Disability-adjusted life years (DALYs) lost due to NCD in all ages were 15849800 in 2016, which increased by 31.5% from the 2000's record of 12053500 DALYs. Cardiovascular diseases accounted for 19% (3009900/15849800) of the (Table 3) . DALY from level 2 causes of NCD diseases especially malignant neoplasms, other neoplasms, diabetes mellitus, mental and substance use disorders, neurological conditions, skin diseases, and musculoskeletal diseases increased by 45-109%. Similarly, at individual-level causes, DALY from ovary cancer, eating disorders, and Alzheimer disease and other dementias increased by more than 100%. Also, DALYs from most of malignancies, cardiovascular diseases, mental problems, and substance use disorders and neurologic disorders increased by more than 50% (Table 3 ).
Discussion
This study assessed the burden of NCD among all ages in Ethiopia from 2000 to 2016 evidenced from the Global Burden of Disease Study measurement and Global Health Estimates of 2016 reported in 2018. The burden was measured in terms of mortality and disability-adjusted life years. Accordingly, the study evidenced that the number of deaths from NCD and DALYs lost due to NCD was highly increased between 2000 and 2016, while crude death rate and ASDR were slightly decreased in the same period. In lower-income countries, the increase in the relative burden from noncommunicable disease and the decrease in communicable disease burden are occurring more rapidly than in high-income countries [17, 18] .
An estimated 274998.8 (95% CI: 211290.2-362882.1) deaths among all ages and both gender groups were reported due to NCD in 2016. Thus, death from NCD has contributed to 39.3% of the total number of deaths from all causes estimated to have occurred in the year 2016. In the same year, the crude death rate related to NCD was estimated to be 268.5/100000 and agestandardized death rate was 554.7/100000 population. The number of mortality due to NCD increased by 38% between 2000 and 2016. The population growth partly contributed to the increased number of NCD. Also, the existing epidemiological shift observed in most developing countries has the major role [17] [18] [19] .
Interventions designed to address noncommunicable diseases were poorly implemented in developing countries. Until recently, the Ethiopian government has not designed a preventive strategy to overcome the burden of noncommunicable diseases. Also, global interventions that were designed yet and interventions taken at the millennium development goal and sustainable development programs were particularly targeted on infectious diseases and maternal and child health and nutritional problems, and less emphasis was given for NCD; this may have contributed to the existing higher burden of NCD [18] [19] [20] .
Cardiovascular diseases and malignant neoplasms were the two major causes of NCD-related mortality. In our case, cardiovascular diseases contributed to 109499.7 (95% CI: 80701.5-150979.3) deaths, and malignant neoplasms caused 50913.5 (95% CI: 36092.1-73018.8) deaths. It is in line with the global epidemiology, where cardiovascular and other noncommunicable diseases carry the highest share of mortality [17, 20] . According to WHO estimate, cardiovascular diseases contribute to 9% of the total death and 30% of deaths were due to noncommunicable diseases in Ethiopia in 2012. Additionally, a study conducted in Addis Ababa indicated that about 51% of deaths were due to NCDs and 24% of deaths were due to cardiovascular diseases [17] .
Similarly, the commonest NCDs in the country such as diabetes mellitus, mental and substance use disorders, neurological conditions, respiratory diseases, and digestive diseases significantly contribute to the existing higher burden of NCD-related mortality and morbidity. At the individual disease level (the level 3 causes), ischemic heart disease, stroke, other circulatory diseases, cirrhosis of the liver, diabetes mellitus, other malignant neoplasms, and COPD were found to cause the highest number of deaths [18] . As evidenced from previous researches, cancer, chronic obstructive pulmonary diseases, and diabetes mellitus were contributing to 6%, 3%, and 1%, respectively, of the total deaths in Ethiopia [1, 21] .
Currently, the epidemiology of most noncommunicable disease was highly increasing from time to time. In our study, the number of deaths due to Alzheimer disease and dementias, ovary cancer, lymphomas and myeloma, ischemic heart disease, other circulatory diseases, other malignant neoplasms, cardiomyopathy and myocarditis, and hypertensive heart disease has increased by more than 50% between 2000 and 2016. Particularly, the number of deaths from Parkinson disease, Alzheimer disease and dementias, drug use disorders, and ovary cancer increased by more than 100%. Although the epidemiology of these chronic diseases was higher in the global epidemiology, their burden is remarkably higher in developing countries like Ethiopia [17] [18] [19] [20] .
NCD contributed to 53% of ASDR and 34% of total DALYs. It is slightly lower than the global average where around 60-70% of ASDR was due to NCD. But rapid change was observed from 30% contribution in 2012 to 53% contribution in 2016 that can evidence the epidemiological shift observed in Ethiopia. Also, a previous study reported that noncommunicable diseases were the leading causes of agestandardized mortality rates whereas communicable and maternal and child health problems and nutritional problems were the leading causes of premature mortality in Ethiopia [19, 21] .
Cardiovascular diseases, malignant neoplasms, digestive diseases, respiratory diseases, diabetes mellitus, and neurological conditions were the leading level 2 causes of ASDR due to NCD, while ischemic heart disease, stroke, other circulatory diseases, cirrhosis of the liver, and COPD were the top 5 causes of ASDR from NCD at level 3 causes. The previous studies also reported that cardiovascular and malignant conditions are increasing [19, 21] . It is also in line with the global report that ischemic heart disease is the leading cause of age-standardized death [18, 20] . Disability-adjusted life years (DALYs) lost due to NCD in all ages were 34% which increased by 31.5% from the 2000's report. Specially, malignant neoplasms, other neoplasms, diabetes mellitus, mental and substance use disorders, neurological conditions, skin diseases, and musculoskeletal diseases increased by 45-109%. It is also in line with the global trend of noncommunicable diseases, where the burden is highly increasing [18, 20] . Globally, group II causes (NCD) accounted for 61.4% of the global DALY in 2017. Even though DALYs lost due to NCD declined by 37% between 1990 and 2016, the burden was not reduced remarkably as it was in communicable diseases and maternal and child health problems [16] [17] [18] .
The findings of this study might suffer from the fact that it is the secondary data based on records; the reliability of the recorded data could not be ascertained, and potential bias associated with estimation is there. Some methodological problems may have been encountered in this research. Most of the data were originally estimated from model predictions, and the data source for the model was either reports of vital registration or sample survey that could again affect the reliability of the data. Moreover, the forecasted values from the trend may change through time due to change in intervention programs; this in turn affects the reliability of the estimate.
Conclusion and Recommendation
Noncommunicable diseases contributed to 39.3% of the total death, 53% of ASDR, and 34% of DALYs from all causes. The number of deaths and DALYs from NCD has increased by 38% and 31.5%, respectively, whereas CDR and ASDR from NCD have declined by 10.3% and 12.5%, respectively. Cardiovascular diseases, malignant neoplasms, digestive diseases, respiratory diseases, diabetes mellitus, and neurological conditions were the leading level 2 causes of ASDR due to NCD, while ischemic heart disease, stroke, other circulatory diseases, cirrhosis of the liver, and COPD were the top 5 causes of ASDR from NCD at level 3 causes.
Therefore, the existing disease prevention strategies should be strengthened by incorporating strategies addressing noncommunicable diseases, and a particular emphasis should be given to high-burden noncommunicable disease.
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